Objective The current study investigated the reliability and validity of several skin color and damage measurement strategies and explored their applicability among participants of different races, skin types, and sexes. Methods One hundred college-aged participants completed an online survey about their perceived skin damage and skin protection. They also attended an in-person session in which an observer rated their skin color; additionally, UV photos and spectrophotometry readings were taken. Results Trained research assistants rated the damage depicted in the UV photos reliably. Moderate to high correlations emerged between skin color self-report and spectrophotometry readings. Observer rating correlated with spectrophotometry rating of current but not natural skin color. Lighter-skinned individuals reported more cumulative skin damage, which was supported by UV photography. Although women's current skin color was lighter and their UV photos showed similar damage to men's, women reported significantly more damaged skin than men did. Conclusions These findings suggest that self-report continues to be a valuable measurement strategy when skin reflectance measurement is not feasible or appropriate and that UV photos and observer ratings may be useful but need to be tested further. The results also suggest that young women and men may benefit from different types of skin cancer prevention interventions.
Introduction
Skin cancer is the most common form of cancer, with over a million new cases diagnosed in the United States each year [1] . On average, one in six Americans will develop skin cancer during their lifetime [2] . Most forms of skin cancer are preventable by limiting ultraviolet (UV) radiation exposure and enhancing UV protection behaviors. Finding accurate and feasible strategies for measuring UV exposure, protective behaviors, and related skin damage is important for skin cancer prevention and intervention efforts. Choosing a measure is determined in part by the purpose of the assessment. Clinicians and researchers need to understand how various measurement strategies compare with one another. The current study compared four methods of assessing skin color, UV exposure, and damage: verbal self-report, observation, ultraviolet-filtered photographs, and spectrophotometry readings. We examined their reliability, convergent validity, and compared measurements across participant groups.
Current research regarding skin cancer interventions uses primarily (93.8%) self-report and, to a lesser extent, direct observation and objective measures to assess outcomes such as UV exposure and protective behaviors [3] . Self-report remains an easy and inexpensive measure of skin color, skin damage, and related behaviors. As is inherent in any form of self-report, however, there may be inaccuracies in reports of protective behaviors, perceived skin damage, or natural skin color. Most research on UV exposure and protective behaviors has been conducted with adolescents and young adults who exhibit the highest levels of related risky behaviors [4, 5] . Previous research indicates an optimistic bias in that most adolescents perceive their own risk from tanning as significantly lower than the perceived risks to others [6] . Young adults have, however, demonstrated high inter-rater reliability of UV exposure behaviors for time period intervals regarding specific behaviors [7] . A review of UV exposure measurement strategies determined that good evidence exists for the inter/intra-rater reliability of self-report data but that further research is needed to establish its validity and testretest reliability [3] . On the other hand, most objective measures of skin color and UV damage can only assess the time period of measurement, and therefore, often do not take long-term behaviors into account as self-report can.
Visual inspection typically involves using trained raters to assess the participant's current level of tanness, sunburn, or other skin damage (e.g., freckling or moles) as rated on an ordinal scale [8] . Visual inspection can provide a more objective rating than self-report but can be time intensive and may not generalize to the individual's routine behaviors [3] . Although it is assumed that observer ratings are standardized, tanness may vary by individual and natural skin color [8] .
UV photographs reveal the chronic damage that has occurred to an individual's skin as a result of UV exposure. UV light is selectively absorbed by the melanotic or damaged areas of the epidermis, thus dramatically enhancing the contrast between these areas and surrounding normal skin in the photos [9] . Current skin damage appears as irregular spots, freckling, and areas of darkness and uneven coloring [9] . UV photos have been used successfully as a motivational tool in some skin cancer intervention studies [10] [11] [12] [13] [14] , though not as an outcome measure to date. UV photography allows for the assessment of chronic damage and may serve as a proxy for previous UV exposure and protective behaviors, though this method of measurement is relatively expensive, requires an in-person assessment, and requires trained raters to assess the photos.
Skin reflectance measurement devices such as spectrophotometers and colorimeters utilize technology that allows for objective, reliable, in vivo quantification of human skin color [15, 16] . Similar to UV photography, spectrophotometry allows for the assessment of current skin damage or the opportunity to track changes in skin pigmentation over time [3] . Spectrophotometry ratings of sunburn (r = .99) and melanin pigmentation (r = .99) are highly correlated with amount of laboratory-induced UV exposure [17] . Reflectance techniques offer objective measurement and high inter/intra-rater reliability, though these devices are expensive, require training for users, and are difficult to use with dark-skinned or highly freckled individuals [3] . Because of the high cost of skin reflectance measurement techniques, comparisons to less costly methods of measurement can help future research best utilize resources when measuring UV exposure and also begin to establish the validity of self-report as compared to objective measures such as skin reflectance measurement.
Because skin cancer is associated with UV exposure and damage, we sought to explore several modalities of measuring skin color and damage. The current study compared self-report with visual inspection, UV photography, and spectrophotometry readings of skin color and damage in a sample of young adults. This project is the first to report the use of visual inspection of skin color and UV photography as a measure of skin damage. Only one study has compared spectrophotometry readings and observer report and found small but significant correlations (r = .17) between parental reports of their children's UV exposure and spectrophotometry readings, suggesting a positive correlation between tanning and reported exposure [18] . Because one-time spectrophotometry measures current skin color, it is affected by both genetics and behavior, thus possibly accounting for the small but significant correlation between spectrophotometry readings and observer report of exposure. The exact nature of the relationship between demographic variables such as race/ethnicity or gender and measures of skin color and UV damage is unknown as is the ability of measures to distinguish between groups of individuals.
The purpose of the current study, therefore, was to compare these measures of skin color and damage and to explore their relationship to relevant demographic variables such as race/ethnicity and gender in order to enable researchers and clinicians to more validly assess the effectiveness of their skin cancer prevention interventions. Specifically, by comparing measures of skin color and damage, the current study was able to assess (1) reliability, both inter-rater reliability and the association between findings from the same measures of different constructs, (2) convergent validity or the association between different measures of the same construct, and (3) the ability of the measures to distinguish between groups based on time of year, ethnicity, and skin color (sometimes referred to as discriminant validity). Our hypotheses were that (1) UV photographs could be rated reliably and that the same measures of different constructs would be associated with one another, (2) the association between different measures of the same construct would demonstrate convergent validity, and (3) lighter-skinned individuals would rate their skin as more damaged than those with darker skin, and women would rate their skin as more damaged than men.
Materials and methods

Participants
Participants were young adults enrolled in a pilot behavioral skin cancer prevention intervention study testing the impact of education, motivational interviewing counseling, and UV photos on UV exposure and skin protection behaviors. College-age participants were selected because teens and young adults are known to be frequent tanners and protect their skin minimally, putting them at risk for skin cancer and photo-aging [4, 5, 19, 20] . One hundred participants were recruited from three universities in the Philadelphia area during the 2007 spring semester. Participants were recruited from a psychology department subject pool as well as other academic departments and the campuses at large.
The study was initially contacted by 229 potential participants. Of these, eighty-two individuals did not follow through with eligibility screening. Twenty-two individuals screened eligible for the study but did not follow through with the baseline session. Sixteen individuals screened ineligible for the study: 12 because they would be moving out of the area during the study timeframe, three for being older than 24 years, and one for an unknown reason. Nine were told about the study and decided they were not interested in participating.
One hundred participants completed all measures included in the baseline session. The baseline participants were 82% female and were on average 20.41 years of age (SD = 1.51). Participants described their ethnicity as 78% Caucasian, 11% Asian American/Pacific Islander, 5% African American, 4% other ethnicity, and 2% Hispanic/ Latino. The students were primarily sophomores (29%) and juniors (34%), with a range of college freshmen to graduate students.
Measures
Demographic variables
Participants reported their sex, age, year in school, and race/ethnicity.
Measures of skin color
Self-report of skin color and tanning ability Participants rated the color of their untanned skin on a 7-point Likerttype scale from very fair/light (scored as a 1) to very dark (scored as a 7). Ratings of 1-2 indicate light skin, 3-5 indicate medium skin, and 6-7 indicate dark skin. Participants reported their likelihood of burning and tanning according to Fitzpatrick skin type [21] . There are six skin types ranging from Type I being the fairest, most likely to burn, and least likely to tan to Type VI being the darkest, least likely to burn, and most likely to tan.
Observer rating of skin color A research assistant rated each participant's presumed natural skin color from 1 = fair to 6 = very dark and level of tanness from 1 = no tan to 6 = extremely tan. No prior published study has reported on the use of such a method.
Spectrophotometry Melanin skin content was estimated using skin reflectance spectrophotometry. Skin reflectance measurement is a relatively new method of observing UV exposure in the context of intervention studies, with few studies using it as an outcome measure to date (for review see [3, 11] . Measures of skin color via spectrophotometry have been demonstrated to be reproducible, not affected by ambient lighting, and independent of skin pigmentation [22, 23] . Spectrophotometers are lightweight, handheld devices that measure hue or red versus green (a* scale), lightness or black versus white (L* scale), and saturation or yellow versus blue (b* scale). The a* scale measures skin erythema or redness (i.e., sunburn). Skin reddening (sunburn) typically subsides within 48-72 h following UV exposure [24] . Previous work has demonstrated that increases in b* and decreases in L* scale components better indicate skin darkening caused by cumulative UV exposure [25] . The L* scale was used in the current study. For this measure, 0 indicates pure black and 100 indicates pure white, thus, as the L*scale increases, skin pigment is lighter. In order to obtain a reading, the spectrophotometer (Konica Minolta CM-2600, Ramsey, NJ) was placed on each participant's skin (with minimal pressure). Two readings of a relatively lesser exposed area of the skin (underside of the upper arm) and two readings of two frequently exposed areas of the skin (outside of the same forearm and facial cheek) were taken. An average of the two readings from each site was used for analysis.
Measures of skin damage
Ultraviolet-filtered photographs Two black-and-white photos were taken of participants, one regular and one UV photo, using a Canfield instant Polaroid UV Reflect camera (Fairfield, NJ). UV photos were coded by two trained raters as to how much damage was visible on the photos on a scale from 1 (no damage) to 5 (considerable damage). Damage could be seen as dark, freckled, spotted, wrinkled, uneven, or pitted areas.
Self-report of skin damage Participants also rated perceived long-term skin damage due to sun/tanning, from 1 = none to 7 = a lot.
Procedures
The study took place in Philadelphia Pennsylvania, from March through June 2007. Participants were recruited via a university psychology student participant pool, as well as announcements, flyers, emails, and advertisements in academic departments and around three university campuses. Participants were eligible if they were between 18 and 24 years of age, would be available for in-person followups (e.g., not graduating seniors), and had at least one of several possible behavioral or family skin cancer risk factors. Students who screened eligible for the study were provided with a website URL to complete a self-report survey online. Students then attended an in-person session in which photographs, spectrophotometry readings, observer skin color ratings, and preventive interventions were completed. Some students could earn extra credit for their classes for their research participation. All participants received $5 for completion of the baseline survey and inperson intervention session. The current measurement study was part of a larger intervention study; all participants who attended the in-person intervention session were included in the current analyses. This study was approved by the appropriate institutional review boards and followed Declaration of Helsinki protocols including written informed consent.
Data analysis
To assess the reliability of measures, we first calculated kappas comparing ratings of damage depicted in the UV photos made by two raters. Additionally, we calculated Pearson correlations to compare findings from the same measure of different constructs. In order to examine convergent validity (the relationship between different measures of similar theoretical constructs), Pearson correlations were calculated among measures of natural skin color (L* scale of upper arm and observer rating), current skin color (L* scale of cheek and lower arm and observer rating), and measures of UV damage (self-rating and UV photo). One form of discriminant validity (the ability of measures to classify respondents into groups) was assessed using ANOVAs to assess differences by time of year, race/ ethnicity, and skin color (as measured by self-rating, L* scale of the upper arm). In order to examine the impact of gender on the variables of interest, moderation models of regression based on the procedure described by Baron and Kenny [26] were conducted.
Results
Measures of reliability
Inter-rater reliability of UV photos An inter-rater reliability analysis was conducted for the two ratings of the UV photographs of skin damage, Kappa = .86. Because of the high reliability between raters, an average of the two ratings was used for the analyses. The average UV photo damage rating was 2.6 (SD = 1.1) on a scale of 1 (no damage) to 5 (considerable damage). Mean values for photos, self, observer, and spectrophotometry ratings are presented in Table 1 . Thirteen of the 100 UV photos were noted as defective due to film or camera problems (e.g., abnormally light or dark, lines down the middle, etc.). Kappa for these photos was 0.67. Twelve photos appeared to be of darker-skinned, nonCaucasian individuals. The kappa for these photos was 1.0. Eleven of these twelve photos were rated as having no damage, and one was rated as a two out of five. Anecdotally, the raters found photos of darker-skinned individuals difficult to rate due to the difficulty of visually discerning contrasting shades within the photos.
Comparing findings from the same measures of different constructs
Spectrophotometry The skin colors of the body sites used for spectrophotometry measurement were highly related. The L* scale from the upper arm and cheek (r = .82, p \ .01), upper arm and lower arm (r = .79, p \ .01), and check and lower arm (r = .88, p \ .01) were all significantly correlated. Because the spectrophotometry L* scale on the lower arm was highly correlated with the L* scale of Note: Higher ratings from spectrophotometry indicate less pigment the check, accordingly, only the L* scale of the cheek was used in subsequent analyses. Correlations are reported in Table 2 .
Observer report Observer ratings of natural and current skin color were not related, r = .16, p = n.s.
Self-report Self-report of natural skin color and of Fitzpatrick [21] skin type were significantly correlated, r = .63, p \ .001. Self-report of natural skin color was more highly correlated with the other variables of interest than was the Fitzpatrick skin type, thus self-report of natural color was used instead of Fitzpatrick skin type in the remaining analyses. Self-repot of natural skin color and self-report of cumulative UV damage were inversely related (r = -.41, p \ .01), indicating that as self-reported skin color became darker, participants reported less UV damage.
Measures of validity
Comparing different measures of the same construct Natural skin color Self-rating of natural skin color was highly correlated with L*scale ratings of the upper inner arm, r = -.70, p = \.001. The inverse relationship indicates that as L* scale ratings increase, indicating less pigment, natural skin color ratings also became lighter. Conversely, observer rating of natural skin color was not significantly correlated with the L*scale of the upper inner arm, r = -.16, p = n.s.
Current skin color Observer rating of current skin color was highly correlated with the L* scale ratings from the cheek (r = -.77, p \ .01) and the lower arm (r = .74, p \ .01).
Cumulative UV damage Self-reported cumulative UV damage was minimally correlated with UV photo rating of cumulative UV damage, r = .25, p \ .05.
Comparing measurements of constructs by participant group
Month Participants completed the study between the months of March and June. March and April sessions (n = 53) were combined and compared to May and June sessions (n = 47). There was a significant main effect for month of survey completion for observer-rated natural skin color (F (1,98) = 16.7, p \ .001, mean difference = -.64, 95% CI, -.95, -.33), observer-rated current skin color (F (1,98) = 14.2, p \ .001, mean difference = -.93, 95% CI, 1.4, .44), and the L* scale of the cheek (F (1,98) = 9.9, p = .002, mean difference = 4.5, 95% CI, 1.7, 7.4). Not surprisingly, the L* scale ratings indicated darker skin pigment in May and June (average L* = 65.4) as compared to March and April (average L* = 60.05). Likewise, the observer-rated participants' natural skin color and current skin color as darker in May and June.
Race/ethnicity Participants were separated into three groups based on self-reported race/ethnicity: African American (n = 5), Caucasian (n = 78), and other (n = 17). There were significant group differences for all variables except natural skin color as rated by an observer. Caucasians had more cumulative skin damage than AfricanAmericans (p \ .05) as measured by both self-report and UV photos (Table 3) . Self-rated natural skin color A one-way ANOVA was conducted to examine differences between those rating their natural skin color as lighter (ratings of 1-2, n = 51), and those who rated their natural skin color as darker (ratings of 3-7, n = 49). Participants who rated their natural skin color as darker had significantly lower (indicating darker) spectrophotometry scores (L* scale upper inner arm: F (1,98) = 22.9, p \ .01, mean difference = 6.42, 95% CI, 3.8, 9.1; L* scale cheek: F (1,98) = 18.9, p \ .01, mean difference = 6.2, 95% CI, 3.5, 9.0) and higher observer ratings of current skin color (F (1,98) = 38.7, p \ .01, mean difference = -1.4, 95% CI, -1.9, -.98).
Participants with self-reported lighter natural skin color were rated to have significantly more long-term damage according to both self-report and UV photography (Table 3) .
Upper inner arm L* scale spectrophotometry Two groups were formed based on a median split L* cheek scale ratings, lighter (67.95 and higher, n = 51) and darker (67.95 and lower, n = 49). There were significant group differences for all variables, with participants having lighter upper arm skin also having lighter cheek L* scale ratings (F (1,98) = 24.7, p \ .01, mean difference = -6.7, 95% CI, -9.4, -4.0), lighter self-ratings of natural skin color (F (1,98) = 30.6, p \ .01, mean difference = 1.2, 95% CI, .78, 1.6), and lighter observer ratings of skin color (natural: F (1,98) = 22.1, p \ .01, mean difference = 1.3, 95% CI, .82, 1.7; current: F (1,98) = 31.1, p \ .01, mean difference = .72, 95% .41, 1.0). Again, participant rating and UV photos indicated that participants with darker skin had less long-term UV damage (Table 3) .
Gender Because UV exposure and protective behaviors vary by gender, as do skin cancer rates, we evaluated the impact of gender on the variables of interest. We examined gender differences on all measures using a one-way ANOVA. Significant gender differences emerged for the L* scale of the cheek (F (1,98) = 4.5, p \ .05, mean difference = 4.1, 95% CI, .28, 7.9), current skin color as rated by an observer (F (1,98) = 4.1, p \ .05, mean difference = -.68, 95% CI, -1.3, -.01), and participant rating of cumulative UV skin damage (F (1,98) = 8.8, p \ .01, mean difference = 1.0, 95% CI, .33, 1.7). Women were rated as lighter in skin color by spectrophotometry compared to men (Women L* cheek = 64.0, Men L* cheek = 60.0), however, women self-rated more cumulative skin damage. Interestingly, no gender differences emerged for cumulative skin damage as rated by UV photo (F (1,98) = .54, p = .46, mean difference .22, 95% CI, -.37, .81).
The correlations between measures were also examined by gender. Significant gender differences were revealed when comparing self-rated cumulative UV damage, except for the correlation between observer-rated natural skin color and self-rated long-term damage. Correlation coefficients were slightly stronger for women compared to men, except for the correlations between long-term damage and average L* scale lower arm. Interestingly, as women's skin was rated higher (indicating lighter skin) by spectrophotometry, self-rated long-term damage was also higher. The relationships were inverse for men: as spectrophotometry ratings were higher (lighter), self-reported damage was lower.
A multiple regression was conducted to further examine whether gender functions as a moderator between selfreported UV damage and L* scale spectrophotometry ratings of the cheek. The interaction between gender and the L* scale of the check was a significant predictor of selfrated UV damage (b 3 = -.106, SE b = .05, p \ .05). L* scale from the cheek, gender, and the interaction between the two accounted for 19.1% of the variance in self-ratings Table 3 Self-rated long-term damage versus UV photo rated damage between groups * p \ .05; ** p \ .01; ? p \ .01 of long-term damage. Women with lighter skin as rated by spectrophotometry reported the most long-term damage as compared to women with darker skin and men (See Fig. 1 ). The distribution of each variable was examined and the assumptions of regression were tested; there were no violations of homoskedasticity, multicollinearity, or uneven distribution of error variances.
Discussion
Psychometrically sound measurement of skin color and damage is important for surveillance in skin cancer prevention and intervention efforts. Although the current study did not include an assessment of skin cancer, the study is unique in its use of observer ratings of skin color, UV photographs to assess cumulative skin damage, and its comparison of four different skin color and damage measurement strategies. Reliable ratings of UV photo damage were obtained. Moderate to high correlations emerged between self-report of skin color and the gold standard, skin reflectance spectrophotometry, indicating that these measures have convergent validity. Observer rating correlated with spectrophotometry rating of current but not natural skin color, suggesting that observer rating of current skin color converges with the gold standard skin reflectance spectrophotometry, although observer rating of natural skin color does not. Overall, lighter-skinned individuals reported more cumulative skin damage, which was supported by UV photography. Although women's current skin color was lighter and their UV photos showed similar damage to men's, women reported their skin to be significantly more damaged than men did. Previous studies have used viewing UV photos as an intervention to promote skin cancer prevention behaviors [10] [11] [12] [13] [14] , but none have assessed their utility as an outcome measure of intervention effect. As expected, the UV photos were able to be rated reliably in the current study; however, the ratings were only minimally correlated with self-report ratings of cumulative skin damage. The small correlation between UV photos and self-report of damage suggests that these measures have low convergent validity; however, the small correlation may represent self-report bias or misjudgment of damage. Because the photos were only compared with self-report of cumulative damage, this does not allow us to draw conclusions about the validity of the UV photos. In future studies, the validity of the photo ratings could be assessed by monitoring exposure and protective behaviors longitudinally or by creating a more comprehensive self-report scale measuring cumulative UV damage including items inquiring about UV exposure and protection behaviors over time. Additionally, the use of UV photos with darker-skinned individuals needs to be evaluated further. Finally, digital UV photography is now available, which allows even greater accuracy and versatility.
The use of a simple 1-7 Likert scale for self-report of natural skin color was found to correlate better with the other measures of interest than the more sophisticated and commonly used Fitzpatrick [21] scale measuring skin sensitivity. Clinically, our group has noted that individuals typically underestimate their skin sensitivity. Self-report of natural skin color was moderately to highly correlated with spectrophotometry readings for each body area that was measured, again supporting convergent validity. The strength of this correlation is impressive given that selfreport was compared to a ''gold standard.'' Interestingly, the correlation was similar regardless of which body area was measured. Spectrophotometry measurements of the upper inner arm were highly correlated with both the facial cheek and the lower outer arm. The similarity of the spectrophotometry ratings indicates that measuring the upper inner arm may not accurately reflect a body area that does not receive UV exposure as suggested previously [11] . It was possible to analyze spectrophotometry data by using the difference between lower arm and upper arm readings to indicate tanness; however, prior research has found that spectrophotometry measurements of the upper inner arm change over time with UV exposure (Mahler, personal communication, 2006) . Likewise, we found very few people whose lower arm was significantly darker than their upper arm. Assessment of lower exposure body areas, however, may be more successful in high exposure settings (i.e., warm climates) or times of the year (i.e., summer).
Observer rating of tanness was moderately to highly correlated with spectrophotometry scores from the facial cheek and lower arm, but observer rating of untanned skin color was not correlated with spectrophotometry measurement of the upper arm. Thus, spectrophotometry readings converge with observer rating of tanness but not observer rating of untanned skin color. In other words, the rater was relatively successful at rating what she actually saw in person, but was also given the difficult task of rating what she would have seen if participants had no tan. Additionally, the rater generally only saw the face, arms, and hands of the participants in an individual session with no opportunity to compare their skin color to others, thus the failure to find a significant association is not surprising. A more accurate way to gather observer ratings would be to have the observer rate current skin color, perceived race/ ethnicity, examine areas of the body that might receive more or less UV exposure, or to compare individuals to others or to standard images. Ideally, more than one observer or an expert observer such as a dermatologist would be utilized, but this was not feasible in the current study. Likewise, we took only black-and-white photos, but obtaining color photos might have allowed for more comprehensive observer ratings. Lighter-skinned individuals, as determined by spectrophotometry, self-rating, or race/ethnicity, reported more cumulative skin damage than darker-skinned individuals. This is not surprising given that light-skinned individuals are at higher risk of skin damage such as sunburns and skin cancer, particularly when not well protected [27] [28] [29] [30] . These results support one form of discriminant validity of spectrophotometry and self-rating. Although the differences in self-rated skin damage between dark-and lightskinned individuals were statistically significant, they were not large in absolute terms. Given the low report of damage, it is possible that some participants under-reported their amount of skin damage because even the light-skinned individuals did not rate their damage as above four out of seven on average, and participants were selected for having at least one skin cancer risk factor [21] .
Interestingly, although women's current skin color was lighter and their UV photos showed similar damage to men's, women reported their skin to be significantly more damaged than men did. Which sex was a more accurate judge of skin damage is unclear without further assessment of skin color and damage. For example, darker-skinned men may have reported more damage based on recent tanning behavior. However, lighter-skinned women may have reported more damage based on prior burning experiences. Prior studies have found that women both tan more and protect their skin more (e.g., use sunscreen) than men [31] [32] [33] . This gender difference is likely due to greater appearance concern and cultural pressure to be attractive for females [34] [35] [36] [37] . Although American men are at higher risk for melanoma than American women [38] , men in the current sample self-reported significantly less skin damage than did women. Therefore, different skin cancer prevention interventions may be appropriate for men and women, or at least subgroups of individuals with high UV exposure and low protective behaviors or other skin cancer risk factors such as a family history of skin cancer. However, more research is needed in this area because the current study sample included only18 men and 82 women.
Limitations of the study are that it utilized a cross-sectional convenience sample, and only a small number of items were rated by the participants and the observer. A convenience sample of individuals responding to advertisements may differ in a variety of ways from individuals selected randomly. Study findings suggest that self-report continues to be a valuable measurement strategy when measuring skin reflectance is not feasible or appropriate and that UV photos may also be useful but need to be tested further. Observer rating of skin color were satisfactory but may be improved through the use of additional measures or with more comprehensive protocols or training. Future research should continue to test these measurement strategies with larger and more diverse populations and compare them with other types of measures over time such as behavioral observation or objective measurement of UV exposure and protective behaviors such as dosimeters measuring real-time UV exposure and skin swabbing for evidence of adequate sunscreen application (for a review, see [3] . Longitudinal studies could also evaluate the predictive validity of some of these measures. Skin cancer rates and exposure behaviors such as indoor tanning are rising, while protective behaviors such as sunscreen use remain steady [39] [40] [41] [42] . Adequate measurement of skin color and damage is important for surveillance in prevention and intervention efforts. To this end, we must determine which measures are most reliable, valid, convenient, and cost-effective for specific situations.
